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Abstract 
A sedentary life style contributes to many chronic diseases and poor educational performance. Since elementary 
school-aged children spend most wakeful hours in school, classroom teachers are essential for providing physical 
activity (PA) breaks during school. As first objective, we assessed current PA levels for Oregon public 
elementary schools (379 schools responded) and learned that 92% of schools did not meet the physical education 
recommendation of the U.S. Centers of Disease Control and Prevention (CDC). As second objective, we 
evaluated teacher’s preferences for increasing students’ PA levels with a cross-sectional anonymous mail survey 
(116 teachers responded) and learned that teachers were concerned about students’ PA levels (84%) and 
interested in incorporating short PA breaks into their classroom curriculum (88%). As third objective, a follow-
up survey was mailed to teachers along with the exercise DVD “Brain Breaks: Classroom Fitness for Children” 
that provides 5-7 minute PA segments (43 teachers responded). Teachers perceived that Brain Breaks provided 
students a beneficial amount of PA (86%) and improved their concentration (91%); teachers intended to continue 
using Brain Breaks (91%). In conclusion, short PA breaks during the school day is a promising method for 
promoting increased levels of PA in elementary schools. 
Keywords: Elementary school teachers, Physical activity, Preferences, Current status 
 
1. Introduction 
Physical inactivity is one of the leading causes of the childhood obesity epidemic in the U.S. (Ogden et al., 2012; 
Fakhouri et al., 2013) and can negatively impact academic achievement and cardiovascular disease risk factors in 
elementary school-aged children (Juonola et al., 2013; Haapala et al., 2014; Väistö et al., 2014). Children spend 
most wakeful hours in school and many children have only limited opportunities for being physically active 
outside of school. A recent study linked childhood obesity to length of structured and unstructured physical 
activity (PA) in U.S. schools (Cawley et al., 2013). Providing structured and unstructured PA during the school 
day can improve academic achievement and prevent chronic diseases (CDC, 2011; Juonola et al., 2013). Most 
U.S. states, including Oregon, do not mandate a minimum length of physical education (PE) for elementary 
school children or a daily minimum of other PA breaks such as recess (National Association for Sport and 
Physical Education [NASPE] & American Heart Association, 2012). Since No Child Left Behind (NCLB) was 
enacted in 2001, the length of PE in elementary schools decreased from 145 to 105 minutes per week in 2007 
(McMurrer, 2007). Furthermore, the length of recess decreased from 183 to 133 minutes per week (McMurrer, 
2007). To promote PE at school, Oregon has passed legislation that requires at least 30 minutes per day of PE for 
elementary school children to be implemented by 2017-2018 (Oregon House Bill 3141, 2007); currently only 3 
states have such legislation (NASPE & American Heart Association, 2012). 
Given this context, the three objectives of this study are to 1) assess PA in Oregon elementary schools 
(Physical activity survey), 2) to identify classroom teachers’ preferences on how to increase PA levels for their 
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students (Classroom teacher survey), and 3) to provide and evaluate an exercise DVD that accommodates their 
preferences (Brain Breaks survey). To our knowledge, no quantitative assessment and teacher survey about PA 
in elementary schools has been done in any U.S. state. 
 
2. Materials and Methods 
2.1. Physical activity survey 
We phoned between April and May 2012 all 432 elementary schools listed in the 2010-2011 Oregon public 
school directory. Each public elementary school was phoned at least three times and 379 schools responded 
(88% response rate). We asked 5 questions: How often per week is PE taught? How many minutes is a PE class? 
Who teaches PE (classroom teacher, PE teacher, both, teaching assistant)? How many minutes is recess per day? 
Do you have any additional comments? 
 
2.2. Classroom teacher survey 
The study was reviewed and approved by the Oregon State University Institutional Review Board (IRB protocol 
number 4953 “Childhood Nutrition and Exercise in Elementary Schools”). After receiving written approval from 
school district (we had mailed all Oregon school districts the study information) and school principals, packages 
that contained anonymous teacher mail surveys in English and paper format, alternative consent forms, and 
stamped return envelopes were mailed in November 2011 to 16 elementary schools in 13 school districts across 
Oregon. Of 210 contacted teachers, 127 teachers returned until December 2011 the survey (60% response rate; 
11 PE teacher responses were excluded from the analysis). 
To identify classroom teachers’ preferences on how to increase their students’ PA levels, we developed 
a one-page questionnaire. The questions were formulated to assess the following constructs: perceptions, 
attitudes and beliefs, and preferences. The questionnaire was not pretested for its’ validity. The primary 
theoretical framework for the survey was the health belief model, as classroom teachers are mostly guided by 
rational decision making (Glanz et al., 2002). To account for environmental and social factors and the 
complexity of the task of promoting PA among elementary school students, we included constructs from the 
social-ecological model and the social cognitive theory (Glanz et al., 2002). 
 
2.3. Brain Breaks survey 
The study was reviewed and approved by the Oregon State University Institutional Review Board (IRB protocol 
number: 5446: “Elementary Exercise DVD Study”). To increase students’ PA level during the school day, the 
Healthy Youth Program of Oregon State University developed an exercise DVD named “Brain Breaks: 
Classroom Fitness for Children”. Brain Breaks leads children in 5-7 minute segments of PA. Activities are 
demonstrated in English by Oregon State University undergraduate students majoring in Exercise and Sports 
Sciences, Oregon State University athletes, and local elementary school children. Brain Breaks offers a variety 
of segments that emphasize different types of PA and address different physical and sensory needs of students. 
The goals of the stretching and relaxation segments are to improve students’ range of motion, increase sensory 
body awareness, and calm students. The goals of the aerobic activity segments are to improve circulation and 
oxygen level of the students’ body and brain. The goals of the strength training segment are to improve core 
strength, calm students, and support extended sitting. Teachers have the flexibility and opportunity to let their 
students’ interests and needs guide the PA segment selected. Some segments target younger children with 
imaginary concepts, whereas other segments target older children with sports-themed exercises. Each segment 
has three components: 1) a warm-up that includes stretching and light aerobic activities; 2) a core that includes 
stretching and relaxation, aerobic activities, or strength activities (e.g., arm circles, jumping jacks, and 
walking/running in place); and 3) a cooling down similar to warm-up activities. All activities can be done in a 
classroom setting and performed while standing in place. No equipment is needed except a chair for the strength 
segment. Participating in the activities presents no greater risk than participating in a PE class. A video trailer of 
Brain Breaks can be found at http://bit.ly/1o6rcHk. 
After receiving written approval from the school district and the school principals, packages that 
contained anonymous teacher mail surveys in English and paper format, alternative consent forms, stamped 
return envelopes, and copies of Brain Breaks were mailed in October 2012 to 17 elementary schools in 14 school 
districts across Oregon. Of the 274 contacted teachers, 49 teachers returned between November 2012 and 
February 2013 the completed surveys (20% response rate; we excluded responses of 6 teachers from the analysis 
because respondents were not classroom teachers, or teachers stated that they had just started using the DVD). 
To evaluate the efficacy of Brain Breaks, teachers were asked to show segments of Brain Breaks at 
least once per week during classroom time. Teachers could choose how often, how many and which segments 
they showed to their students. After showing the DVD for at least 4 weeks, teachers were asked to fill out a two-
page questionnaire which we had developed. The questions were formulated to assess the following constructs: 
perceived barriers (3 questions), perceived benefits (3 questions), perceived students’ responses (4 questions), 
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multisensory engagement (5 questions), preferences (2 questions), action (1 question), and maintenance (1 
question). The questionnaire was not pretested for its’ validity. The primary theoretical frameworks for the Brain 
Breaks survey were the health belief model and the trans-theoretical model (Glanz et al., 2002). 
 
2.4. Statistical analysis 
Statistical analyses were performed using SAS version 9.2 software (SAS Institute, 2009). To maintain the 
anonymity of the respondents, the mail surveys did not contain any demographic information and, thus, only 
descriptive statistics were calculated. 
 
3. Results 
3.1. Physical activity survey 
As shown in Table 1, 92% of Oregon elementary schools did not meet the recommended time of PE (30 min/day 
or 150 min/week). On average, students had twice weekly PE for 30 minutes each (60 minutes per week). PE 
was taught by PE teachers in 70% of schools (n = 229), classroom teachers in 27% of schools (n = 88), PE and 
classroom teachers together in 3% of schools (n = 9), and teaching assistants in 1% of schools (n = 3). On 
average, students had recess twice a day for 15 minutes; 11% of schools were below the recommended 
frequency and number of minutes of recess of at least one period of at least 20 minutes. 
Table 1. Environmental Assessment: Physical Activity in Oregon Public Elementary Schools 
 Physical Educationa  Recess 
 Frequency 
(days/week) 
Length 
(min/session) 
Length 
(min/week) 
 Length (min/day) 
Schools N=378 N=373 N=372  N=360 
Median 2 30 60  30 
Minimum 1 15 25  12 
25% Percentile 2 30 60  23 
75% Percentile 3 35 90  40 
Maximum 5 60 300  90 
Recommendationsb 5 ≥30 ≥150  ≥20 
Schools not meeting 
Recommendationsc 
92% (348) 6% (24) 92% (342)  11% (39) 
aPhysical education (PE) was taught by PE teachers in 70% of schools (n = 229), classroom teachers in 27% of 
schools (n = 88), by PE and classroom teachers in 3% of schools (n = 9), and by teaching assistants in 1% of 
schools (n = 3). 
bRecommendation for PE and recess in schools (NASPE, 2006; CDC, 2011). 
cValues are percentages followed by number of schools in parenthesis. Percentage of schools was calculated by 
comparing the reported with the recommended PE and recess. 
 
3.2. Classroom teacher survey 
Most teachers (84%) were “concerned” or “very concerned” about the students’ PA levels (Table 2). Nearly all 
teachers perceived that regular PA breaks during the school day is “important” or “very important” (97%) and 
that regular PA breaks during the school day benefits students (98%), as it improves students’ concentration 
(90%), energy level (58%), and peer interaction (47%). Classroom teachers perceived themselves together with 
parents and PE teacher responsible to provide PA breaks (72%). 
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Table 2. Elementary School Teachers’ Perceptions about Physical Activity in School 
(Values are percentages followed by number of responses in parenthesis; total n =116) 
Constructs Responsesa 
Concern (Are you concerned about childrens’ physical activity?) 
 Very Yes Somewhat Little Not Not sure No answer 
 51 (59) 34 (39) 14 (16) 2 (2) 0 (0) 0 (0) 0 (0) 
Importance (How important is physical activity in elementary schools?) 
 Very Yes Somewhat Little Not Not sure No answer 
 71 (82) 25 (29)   3 (4) 1 (1) 0 (0) 0 (0) 0 (0) 
Impact (Do you think that regular physical activity in schools could positively impact students’ health 
behavior?) 
 Improved 
concentrati
on 
More 
energy 
Improved 
peer 
interaction 
Yes, 
othersa 
No or no 
impact 
Not sure No answer 
Teacher  90 (104) 58 (67) 47 (55) 4 (5) 0 (0) 2 (2) 0 (0) 
Responsibility (Who is responsible to provide children with opportunities for physical activity?) 
 Parents and 
all teacher 
Parents 
and PE 
teacher 
Any 
classroom 
teacher 
PE teacher 
only 
Governm
ent 
Parents 
only 
No answer 
 72 (84) 16 (18) 7 (8) 4 (5) 3 (4) 1 (1) 1 (1) 
aOthers include elevates emotions (n = 1), better overall attitude and time managers (n = 1), releases energy (n = 
1), decreases behavioral issues (n = 1), and keeps them out of trouble and improves work ethic (n = 1). 
The biggest perceived barriers of incorporating PA breaks into their classroom curriculum were 
competing academic expectations (72%) and lack of available time (47%; Table 3); the latter was also perceived 
as the leading personal barrier (41%). The major perceived barriers for increasing PA outside of school were 
“television/computers/X-Box” (89%) followed by physically inactive parents (56%) and too busy parents (52%). 
Table 3. Barriers for Increasing Students’ Physical Activity (PA) as Perceived by Elementary School Classroom 
Teachers (Values are percentages followed by number of responses in parenthesis; total n =116; Responses are 
presented in descending order.) 
Barriers at School Responsesa Personal Barriers Responsesa Barriers at Home Responsesa 
Competing academic 
expectations 
72 (83) I can’t fit it into my 
already busy schedule 
41 (47) Television/computers
/X-Box 
89 (103) 
No time available 
during school day 
47 (55) No barriers 24 (28) Parents are not 
physically active 
56 (65) 
Lack of suitable 
curriculum 
17 (20) I don’t know enough 
about teaching PA 
16 (19) Parents are too busy 52 (60) 
Lack of support from 
principal 
 6 (7) Not sure 12 (14) No playground in 
neighborhood 
 7 (8) 
  I don’t have a curriculum 10 (12) Children are too busy  8 (9) 
  It’s not my responsibility  5 (6) Exercise classes are 
too expensive 
 8 (9) 
  I’m not the right person 
to teach PA 
 1 (1)   
Othersa 16 (18) Othersb  3 (3) Othersc  9 (11) 
Did not answer  0 (0) Did not answer  2 (2) Did not answer  0 (0) 
aOthers include lack of money (n = 8), lack of space (n = 6), no barriers (n = 1), no PE teachers (n = 1), reform 
Elementary and Secondary Education Act (n = 1), and district took away all but 30 min recess after lunch (n = 1). 
bOthers include lack of space (n = 1), we have already PE (n = 1), we already do it at our school (n = 1). 
cOthers include unsafe area to be active (n = 3), parents’ lack of knowledge (n = 2), bad weather (n = 2), apathy 
(n = 1), unhealthy diet makes kids lazy (n = 1), parents are afraid to let kids play without supervision (n = 1), few 
activities available (n = 1), and no motivation or parents are unhealthy (n = 1). 
Most teachers preferred to have PA included in classroom activities, recess, and PE (82%; Table 4). 
Although nearly all teachers (91%) rated their knowledge on how to incorporate PA breaks during regular 
classroom time as average or better, with 12% rating themselves as proficient, nearly all teachers were at least 
“somewhat interested” in learning more about how to incorporate PA breaks during classroom activities (91%) 
and most were interested in PA training (84%). However, most interested teachers (81 of 98 teachers; 83%) 
perceived barriers for participating in PA training, the training costs being the greatest barrier (68 of 81 teachers; 
84%). 
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Table 4. Elementary School Teachers’ Preferences about Incorporating Physical Activity into the School Day 
(Values are percentages followed by number of responses in parenthesis; total n =116) 
Constructs Responsesa 
Preference (How should physical activity be incorporated into the regular school day?) 
 Classroom, PE, 
Recess 
Recess Classroom Only PE  
classes 
Not Othersa No answer 
 82 (95) 85 (99) 72 (83) 5 (6) 0 (0) 3 (4) 0 (0) 
Interest in Information (Would you be interested in learning more about incorporating physical activity into your 
regular classroom activities?) 
 Very Yes Somewhat Little No Not sure No answer 
 32 (37) 41 (47) 16 (19) 8 (9) 0 (0) 1 (1) 0 (0) 
Interest in Training (Would you be interested in physical activity training that can be incorporated into your 
normal classroom activities and recess?) 
 Yes Yes, if free Yes, if paid 
by district 
Yes, for 
continuing 
credit 
No Not sure No answer 
 84 (98) 50 (49) 46 (45) 8 (9) 0 (0) 1 (1) 2 (2) 
Self-rated Knowledge (How would you rate your knowledge on incorporating physical activity into your regular 
classroom activities?) 
 Proficient High Average Little No Not sure No answer 
 12 (14) 22 (25) 58 (67) 8 (9) 0 (0) 1 (1) 2 (2) 
aOthers include should be free time (n = 1), whatever works without taking away from academics (n = 1), 
stretching and yoga should be included as part of classroom routine (n = 1), and not sure (n = 1). Five teachers 
commented that they preferred the combination classroom and PE. 
 
3.3. Brain Breaks survey 
To accommodate teachers’ preferences, we developed “Brain Breaks: Classroom Fitness for Children,” an 
exercise DVD that demonstrates 5-7 minute segments of PA. Most teachers (51%) played Brain Breaks 2 to 3 
times per week and 26% once per week; 23% played Brain Breaks every day, often at the request of the students. 
Several teachers commented that they use it when students’ focus wanes and students get restless. The relaxation 
and stretching segments were played most often (59% of teachers), followed by endurance (13%), and strength 
(5%); the remaining 32% of teachers had no preference. 
Almost all teachers perceived that the segments were age-appropriate for their students (98%), had the 
right length to fit into their classroom schedule (91%), and that teachers were able to adapt the exercises to the 
available space (95%). Almost all teachers responded with “appropriate,” and/or “fun,” when asked about the 
exercises (95%), themes (98%), music (98%), backgrounds (100%), and acting (91%; Table 5). 
All teachers except for one perceived that their students understood and responded to the instructions 
extremely well (65%) or adequately (33%). Students were excited and engaged; the relaxation and stretching 
segments had the highest approval rating (95%; Table 5). Several teachers commented that students asked 
regularly, a few of them daily, for showings of Brain Breaks. Teachers perceived that Brain Breaks segments 
improved students’ focus and concentration (91%) and provided students with a beneficial amount of PA (86%; 
Table 5). Nearly all teachers (91%) intended to continue using Brain Breaks. Several teachers asked to obtain 
another edition of Brain Breaks. 
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Table 5. Elementary School Teachers’ Perceptions about the Exercise DVD Brain Breaks (Values are 
percentages followed by number of responses in parenthesis; total n =116) 
Constructs Responsesa 
Sensory Aspects of DVD (Mark the boxes that characterize the … of the DVD) 
 Appropriate Fun Inappropriate Boring Other: 
long 
Other 
specifieda 
No answer 
Exercise 93 (40) 16 (7) 5 (2) 0 (0) 2 (1) 0 (0) 0 (0) 
Themes 74 (32) 56 (24) 0 (0) 0 (0) 0 (0) 12 (5) 0 (0) 
Music 63 (27) 63 (27) 0 (0) Not asked 0 (0) 2 (1) 0 (0) 
Background 60 (26) 60 (26) 0 (0) 0 (0) 0 (0) 5 (2) 0 (0) 
Acting 70 (30) 40 (17) 0 (0) 7 (3) 0 (0) 7 (3) 0 (0) 
Students’ Response to PA Type (The class’s overall reaction to the following activities was…?) 
 Excited/ 
engaged 
Unexcited Embarrassed Confused Other: 
Not used 
Otherb No answer 
Relaxation 95 (41) 2 (1) 5 (2) 0 (0) 0 (0) 0 (0) 2 (1) 
Endurance 86 (37) 2 (1) 5 (2) 0 (0) 9 (4) 0 (0) 5 (2) 
Strength 81 (35) 5 (2) 7 (3) 2 (1) 5 (2) 5 (2) 2 (1) 
Students’ PA Level (Do you feel Brain Breaks provides a beneficial amount of PA to students?) 
 Definitely Somewhat No change Not at all Other: 
Not sure 
 No answer 
 56 (24) 30 (13) 9 (4) 2 (1) 2 (1)  0 (0) 
Students’ Academic Behavior(Do you feel students are more focused to learn after doing Brain Breaks?) 
 Definitely Somewhat Just a little Not at all Other: 
Not sure  
 No answer 
 23 (10) 67 (29) 5 (2) 2 (1) 2 (1)  0 (0) 
aOthers specified was ‘too hard’ for exercise, ‘silly’ for themes, ‘too loud’ for music, ‘distracting’ for 
background, and ‘not believable’ for acting. 
bOthers was ‘not appropriate for age/space’ and ‘some could not keep up, most did fine’. 
 
4. Discussion 
Based on PRECEDE/PROCEDE, we developed an exercise DVD to promote increased levels of PA in 
elementary schools. As part of the needs assessment, we collected information about the length and type of 
curricular and non-curricular PA (i.e. environmental assessment). 92% of Oregon elementary schools did not 
meet the recommended time of PE (30 min/day or 150 min/week). The median amount of PE was twice a week 
for 30 minutes. Consistent with our results, surveys of Oregon school districts between 2008 and 2012 reported 
that the average length of PE in elementary schools was 70 to 75 minutes per week (Oregon Department of 
Education, 2013). Oregon is not unique in its challenges. The most recent nation-wide surveys (2006-2007) 
reported that 96% of the elementary schools did not meet the recommended amount of PE; the average length of 
physical education (PE) in elementary schools decreased from 145 to 105 minutes per week in 2007 (Lee et al., 
2007; McMurrer, 2007). 
Aside from simply meeting the recommended length of PE classes, the quality of PE has decreased, 
meaning providing beneficial PA amounts and teaching PA skills. Similar to other U.S. states (McMurrer, 2007), 
an increasing number of classroom teachers have been required to teach PE in Oregon without any professional 
training or equipment (Oregon Department of Education, 2013). According to our survey, PE was exclusively 
taught by certified PE teachers in only 70% of schools. A 2007 nation-wide survey of schools reported that PE 
was taught by a PE teacher or specialist in 88.7% of elementary schools (Lee et al., 2007). Lack of PA training is 
a long standing concern of teachers (Woodward-Lopez et al., 2010). Compared to other U.S. states, Oregon is 
close to the bottom for providing professional development on PA and fitness (Brener et al., 2014). Classroom 
teachers in our survey perceived themselves competent teaching PE; however, PE taught by classroom teachers 
instead of PE teachers is generally linked to lower levels of PA among students (Gomes et al., 2014). Our 
exercise DVD Brain Breaks does not require teacher training or preparation time, but rather leads students and 
their teachers through 5-7 minute segments of PA. 
Besides PE, recess is a critical component of PA. The National Association for Sport and Physical 
Education (NASPE, 2006) recommends at least one daily period of at least 20 minutes of recess. Country-wide 
surveys reported that 26% of elementary schools did not offer recess (Lee et al., 2007). The schools that offer 
recess had a wide variation in length, from 20 to 60 minutes (Lee et al., 2007; Council on School Health, 2013). 
In our study, all schools offered recess and the length ranged between 12 and 90 minutes per day; 11% of 
schools were below the recommended length of recess. The 2007 country-wide survey reported the average time 
of recess to be 133 minutes per week, down from 183 minutes in 2001, when NCLB were implemented 
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(McMurrer, 2007). A recent survey noted that the length of PA breaks also decreased in U.S. secondary schools 
(Hood et al., 2014). There is a country-wide trend to convert recess into PE to meet policy requirements (Slater 
et al., 2012). Aside from providing PA, recess provides opportunities for unstructured play and social interaction 
and negotiation with peers; e.g., recess as supervised social learning ground, that otherwise would be lost 
(NASPE, 2006; Council on School Health, 2013). Therefore, we strongly discourage such policies. 
Few studies have quantitatively evaluated teachers’ perception about PA in elementary schools 
(Woodward-Lopez et al., 2010; Hammerschmidt et al., 2011). PE professionals and other teachers often feel 
excluded from the development of new policies and program changes. Their lack of inclusion may adversely 
affect implementation and quality of changes as well as teachers’ job satisfaction (Franks et al., 2007; 
Woodward-Lopez et al., 2010; Howe & Stevick, 2014). We asked classroom teachers how they would like to 
promote their students’ PA level. In accordance with their responses, we then provided an exercise DVD “Brain 
Breaks”. Similar to previous studies (Woodward-Lopez et al., 2010; Hammerschmidt et al., 2011), most teachers 
were concerned about students’ PA level and perceived regular PA during the school day as important (high 
health motivation). Although students’ PA level is a concern, many stakeholders do not perceive it as a priority 
like English and math proficiency, which results in frustration of teachers (Woodward-Lopez et al., 2010). 
Teachers noted several motivating factors for promoting students’ PA level. In our study, teachers 
responded that PA improved students’ concentration, students’ energy level, and their peer interactions. Teachers 
felt shared responsibility to provide PA for elementary school children. They, however, also emphasized the 
importance of other stakeholders, especially parents, for providing PA opportunities outside of school. The 
current peer-reviewed literature reports similar perceptions but is limited to qualitative data (Woodward-Lopez et 
al., 2010). Being cognizant of teachers’ perceived benefits is essential in promoting PA in schools. According to 
the health belief model, successful health promotion depends on perceived benefits outweighing perceived 
barriers (Glanz et al., 2002). 
Current literature emphasizes multiple barriers to improving students’ PA (Neumark-Sztainer et al., 
2999; Bauer et al., 2006; Hammerschmidt et al., 2011; Kinnunen & Lewis, 2013). To address potential barriers 
for PA programs, an ecological barrier analysis was included in our survey. At all levels, teachers perceived that 
barriers centered on resource limitations (i.e., time, competing priorities, money, and, to a smaller extent, 
knowledge). It is important to be cognizant of the complexity of barriers for students’ PA level; however, 
resource limitations and activities at home are outside of the control of teachers (i.e. external barriers). Focusing 
on barriers that are outside of one’s control can lead to a defeatist attitude concerning students’ PA. Focusing on 
teachers’ strengths and being attentive to their constraints will help revitalize their efforts to promote students’ 
PA (Franks et al., 2007). 
Children’s brains require PA breaks to process information after intense instruction (Council on School 
Health, 2013). Other countries that score higher in scholastic tests have 10 to 20 minute breaks between each 40 
to 50-minute block of instruction (Council on School Health, 2013). In the U.S., it is common that blocks of 
instruction are taught consecutively without breaks (Woodward-Lopez et al., 2010), which is challenging for 
classroom teachers and students alike and may contribute to ‘burn out’. Almost all teachers were interested in 
incorporating short PA breaks during classroom activities. Classroom-based PA breaks during classroom time 
was the top choice to promote students’ PA level in a Michigan study (Hammerschmidt et al., 2011). A 2007 
country-wide survey of elementary schools reported that 43.6% of schools had PA breaks outside PE classes and 
recess; however, the report did not specify the length and type of PA break (Lee et al., 2007). 
There are many well-designed programs promoting PA within existing PE classes, recess, and for 
active travel to and from school (CDC, 2010; Chin & Ludwig, 2013; Dobbins et al., 2013; Parrish et al., 2013; 
Huberty et al., 2014; Ramanathan et al., 2014). Classroom-based PA breaks less than 20 minutes in length 
provide a relatively novel and innovative method for increasing student’s PA level as well as academic 
achievement (CDC, 2010; Barr-Anderson et al., 2011; Rasberry et al., 2011). Several previously evaluated PA 
break programs are available for teachers to use, and showed improvements in student’s PA level (Pangrazi et al., 
2003; Donnelly et al., 2009; Martin et al., 2010; Bartholomew & Jowers, 2011; Kibbe et al., 2011: Whitt-Glover 
et al., 2011) and academic performance and/or behavior (Norlander et al., 2005; Maher et al., 2006; Uhrich & 
Swalm, 2007; Donnelly et al., 2009; Bartholomew & Jowers, 2011; Kibbe et al., 2011: Whitt-Glover et al., 2011). 
Furthermore, some of these programs reported improvements in some health measures, e.g., a decline in school 
nurse visits or excess weight gain or a decrease in ADHD and asthma medication use (Connelly et al., 2009; 
Katz et al., 2010; Kibbe et al., 2011). 
Limitations of these programs included insufficient indoor space, competing academics, inadequate 
training, preparation time, and student safety (Naylor et al., 2006; Martin et al., 2010). Brain Breaks does not 
require teacher training or preparation time. Furthermore, Brain Breaks requires no additional equipment and can 
be performed in the classroom or other existing facilities. The most important criterion is that the PA has to be 
engaging and fun for students, while being easy to understand and follow along. Brain Breaks uses simple, safe 
movements, storylines, music and creative backgrounds to engage the students on multiple sensory levels. This 
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approach was well received by teachers and students alike and according to teachers improved students’ 
concentration while providing beneficial amounts of PA. 
 
5. Conclusion and Implications 
Our study focused on the current status of PA in Oregon public elementary schools and preferences of classroom 
teachers. Our findings are regional; however, our developed exercise DVD can be used globally, as the barriers 
for PA in schools are similar in other U.S. states and other countries. Similar to other U.S. states (Lee et al., 2007; 
McMurrer, 2007), 92% of Oregon elementary schools did not meet the CDC’s PE recommendation and will 
require large shifts in curriculum time to achieve compliance with statewide PE legislation for 2017-2018. 
Consistent with previous studies in other U.S. states (Woodward-Lopez et al., 2010; Hammerschmidt et al., 
2011), most teachers were concerned about students’ PA levels (84%) and interested to incorporate short PA 
breaks into their classroom curriculum (88%). Classroom teachers identified multiple barriers for PA inside and 
outside of school, including lack of time, funding, space, and teacher training. To address these barriers for PA, 
we developed a self-guided, exercise DVD, Brain Breaks, which provides 5-7 minute, multi-sensory PA 
segments for students and teachers to follow along. Brain Breaks was well received by teachers and students 
alike and according to teachers improved concentration while providing beneficial amounts of PA. The study 
focused on teachers’ perception of Brain Breaks; currently, we evaluate in addition students’ perception of Brain 
Breaks. Future studies are warranted to examine the effectiveness of Brain Breaks on PA, physical health 
measures, cognitive function, and academic behavior and achievement in a randomized controlled trial. 
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